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acres, and the perimeter of triangle in linear measure equals the area in square measure. 
Find the length of the chord, the latus-rectum of the parabola, and the dimensions of the 
triangle. 

Solution by the PROPOSER. 
Let PQ=2y, BC=?x, I EBC--=--0=kn . .-. y i =4ax/ain i ^=8ax. 

/*x r»x 

.•. Area=2s3n6'l j/(fa=4|/« I xl <fa=(faJ X' =^(2xy\/2). 

.-. $(2y/2xy)— 4800 square rods, or x2/=3600,/2 (1). 

If G be the center of gravity, then BG~3x/5. 

PD=i yt /2, GD=GC-DC=\x~ i yx /2=^Ax- 5y,/2). 

PG=y (PD 8 + GD*)= r \ } /{l00y'+16x* -40xyi/2). 

.-. 7 > «r= 1 i ffl /(100y« + 16a; 8 -2800), 

iPD.DG=^(4x yv /2- 10y s )i(2880 -y 8 ). 

•"• jWttOOy* + 16a: ; '_2800)+|a;=K2880-y 2 ). 

.-. 2 ) /(100y 8 + 16x 8 -2800)=14400-5 2 /«-8a;. 

. • . 25^ - 1444(% 8 + 80ot/ 8 - 230400x 

+ 208512000=0 (2). 

(1) in (2) gives 

2/5 - 5776j/ 3 + 1 1520,/22/ 8 +83404802/=33177600,/2, 

3/5=5776^8 + 16291. 740672i/ 8 + 83404802/=46920213. 13536. 

.•. 2/=5.6903 nearly, 22/=11.3806, length of chord. 

x---,=894.7101, PZ>==4.0236, DG=353.3604, P(?=353.8833, area PDG= 
711.7673, 4a=.0181=latus rectum. 

Solved with different results by C. W. M. BLACK, and J. 8CHEFFER. 

Note on solution of Problem 69, Calculus, April number, page 111: "It seems tome tbattbls solu- 
tion does not solve this question. The fence prevents the borse from grazing on the ground within it; 
then, the rope must extend from one end of the major axis around, outtide of the fence, to the other end, 
and is twice as long as that half of the fence. Hence the borse may graze around to the end of the minor 
axis on the other side of the field. The horse, (starting from there and keeping the rope tight, will de- 
scribe a curve as the rope unwinds from the fence, until he arrives at a point opposite the other end of 
the minor axis, being then half way around : proceeding, he reaches the other end of the minor axis (his 
starting point) and describes the other half of the curve. Joaiah R. Drummond. 




MECHANICS. 

64. Proposed by FREDERIC R. H0NET, Ph. B., Instructor in Trinity College, Hew Raven, Conn. 

Let the isosceles triangle abc, whose plane is vertical, and whose base be is horizon- 
tal, and supported at each end 6 and c, represent three rods jointed at the points a, b, and 
c. Let any load L be suspended at the vertex a. It is required to find the value of the 
angle between the sides of the triangle and the base which shall make the sum of the 
weights of the rods a minimum, the length of the base be being fixed. 
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I. Solution by the PROPOSER. 

The rods ab and ac are in compression. Let C=number of pounds per 
square inch the material resists in compression. The rod be is in tension. Let 
!T— number of pounds per square inch the material resists in tension. 

Let W =sum of weight of rods. 

Let L=- load. 

Let i»^=weight per cubic inch of material employed. 

Let #=angle between the sides of the triangle and 
the base. 

Length of rods ab + ac— be xsec0. 

Tension in rod 6c=4£cot#. 

Compression in each of the rods ab and ac=$Lcosecft. 

Number of square inches in section area of rod be needed to resist the ten- 
sion=i£cot0/7\ 

Number of square inches in section area of each of the rods ab and ac~ 
iLcoseeti/C. 

Weight of rod fte=length x section area x weight of cubic inch of material 
=bcx(iLcot(*/T)xw. 

Similarly, weight of rods a&+ac=6csec0x(iLcosec0/C)XM'. 

And W= be x ( iLcotO/ T)Xw + bcsecV X ( iLcosecO/C) X w 

, . T /sec#cosec# cot#\ 
= bc X \L iv[ ^ 4 — jr). 

Differentiating, dW/dO^bcX 

, r ( sec#cosec#tan#— sec#cosec#cot# cosec 2 # \ 

*M c Y~ )• 

Putting dW/dV*=0, we have 

, ,_ /sec6cosec#tan#— -sectoosecfcoW cosec 2 # \ 
bex iLw[- g — r~~) = °- 

Dividing by be x JLwcosecfl, and transposing, 
secfltantf— sec#cotfl cosec# 



C T ' 

Dividing by sec#, [(tan^—cot#)/C] = cot#/T. 
2'tan0--!7'cot#=Ccot0. 
Dividing by cotfl, Ttan^-I^C, t&n*(t*=[(C+T)/T], tan^/JXC+D/T]. 
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II. Solution by J. G. NAGLE, M. A., M. C. E.,Professor of Civil Engineering in Agricultural and Mechanical 
College of Texas, College Station, Texas. 

The sum of the weights of the rods will be a minimum when their areas 
are a minimum, which will occur when the stresses are made a minimum. By 
resolution of forces we have for the sum of the three stresses in ab, be and ac, call- 
ing the equal angles : sum of stresses equals 

\sini7 sin0 / 

Equating the first derivative to zero, we get, after reduction, cos#= i. 
Therefore 0=60° and the triangle is equilateral. 

66. Proposed by G. B. M. ZEER, A. M.,Ph. D., President and Professor of Mathematics, The Russell College, 
Lebanon, Va. 

The distance, parallel to the axis, from the mid-point of a chord to the arc of a par- 
abola, is constant. Show that the center of gravity of all segments formed by the chord is 
an equal parabola. 

I. Solution by the PROPOSER. 

Let A be the vertex of the segment ; (ft, k) its coordinates ; 56 the con- 
stant length from A to the center of the chord ; the inclination of the chord to 
the axis ; y 2 =4ax, the equation to the parabola ;.(m, n) the coordinates of the 
center of gravity of the segment. 

Then 7i=m-acot s 0, n = k+3b~2acot0+Zb. 

.-. eot#=[(n-36)/2«] = ,/(m/a). 

.-. m/a=[(n-3fc)/2a] 2 . Letn=p + 3b. 

• p2 == 4 rtr „ i an equal parabola. 

II. Solution by GEORGE LILLET, Ph. D., Professor of Mathematics, University of Oregon, Eugene, Ore. 

Take the diameter through the mid-point and the tangent at its extremity 
for axes. 

Then y*—4cx, where is the angle between the axes and r.=a/sin 3 0. 
Since the diameter bisects the area of the segment, 

I 2xi/ (cx)dx 

a;=— =P ; j/=0, 

J o 2 } /(cx)dx 

where k is the distance from the arc to the mid-point. 

But x=acot 2 + ffc; y—2acoto, referred to the vertex and rectangular axes. 

•'• (2/) 2 =4a(a;— ffc) or y" —4a(x— -|fc), which is the equation of an equal 
parabola with its vertex on the axis at a distance §k from the given one. 

Also solved by J. SCHEFFEB. 



